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must be freed from it by being washed from time to time. As soon as the electrolyte contains 9 to 91/2 oz. of sulphuric acid per gallon, a current density of 10 amperes per square foot can no longer deposit zinc from it. Before, therefore, the free acid present reaches this amount, the electrolyte must be replaced by a solution of neutral sulphate.
In the Cowper-Coles process, the finely ground ore containing the zinc is converted into the oxide and sulphate by roasting, and then leached with a dilute acid solution of zinc sulphate. The leaching is done in vessels fitted with filters, and is facilitated by the passage of an electric current through the acid liquid, insoluble anodes and zinc cathodes being employed. The copper goes into solution, with the zinc, and is precipitated in tanks, the bottoms of which are covered with a layer of charcoal and iron or zinc. When the solution contains 15 to 20 per cent, of zinc sulphate, it is electrolyzed between, lead anodes and rotating cathodes in the form of discs of sheet iron.
Neutral concentrated solutions of zinc sulphate dissolve small quantities of zinc oxide, so that these solutions give compact zinc during the first hour of electrolysis. The liquid, however, soon becomes basic, due to the oxidation of zinc, and the sponge is then deposited. To prevent this it is necessary to maintain the solution slightly acid; continuous agitation of the electrolyte, is also necessary otherwise it becomes too dilute nt the cathode.
Hoepfner considers that an active motion of the electrolyte by means of rotating cathodes is necessary for the production of dense deposits. In this way hydrogen bubbles, which have* clung to the cathodes are removed, and the formation of ragged edges by the abnormally high and uneven current densities is prevented.
One of the inherent difficulties in the electrolysis of zinc compounds ia that the heat of combination is generally rather high, thus necessitating the expenditure of a relatively high power; and for the same reason other metals are apt to be deposited first, thus necessitating a pure solution. Hoepfner was one of the first to realize these difficulties, and was one of the first, if not the first, to devise a process which was for some time in operation on a commercial scale.
The Hoepfner Zinc Process was in use in Fuhrfort, Germany, from 1895 to 1897, but was discontinued, although it was claimed, this was for personal and not for technical reasons. It is now in. operation in Hrusshau, Austria, and at the works of Brunner, Mond, and Company, at Wilmington, England. Gucnther1 gives a long illustrated description of this process, which is briefly as follows: The raw material was the cinder from zinciferous pyrite, mined in Westphalia, the ssine tenor of this cinder varying from 10 to 16 per cent. The prepar-
1E. and U. /., May 16, 1903.n may be precipitated with zinc dust.
